LDMCs were cultured in supplemented Dulbecco's modified Eagles MEM (Gibco UK) with 0.8% methyl cellulose (4,000cp Fluka, UK), heat inactivated foetal calf serum and L-glutamine (60%, 20% and 0.5% of final culture volume respectively). The remaining volume comprised pooled, diluted lymphocyte conditioned medium. Cultures were performed in Multiwell dishes (Costar, Cambridge, Mass., USA) in quadruplicate. CFU-GM colonies were scored after 7 days incubation at 37°C in a humidified atmosphere of 5% CO2. A colony was defined as containing 40 or more cells.
The results of our cloning experiments are shown in Table  I . A total of 10 bone marrow specimens were assayed.
In preliminary studies (subjects 5 and 6) colony number was determined in the presence and absence of the solvent used to dissolve the VP16 (i.e. 0.025% ethanol, final concentration). In each case no effect of solvent was noted and in subsequent experiments only solvent-containing controls were set up. (subjects 1, 2, 3, 4, 5, 6, 7, 8 and 10) at 6.6 pM verapamil; 3/4 cases (subjects 1, 3 and 4) at 3.3pM verapamil; 0/4 cases at 1.5,UM verapamil and 1/8 cases (subject 10) at 0.66 jIM verapamil. Furthermore in some cases (subjects 1, 2 and 10) concentrations of verapamil that enhanced sensitivity to VP16 did not do so for adriamycin. Further experiments (using a more extensive series of specimens and with a range of cytotoxic drug concentrations) would be required to confirm the generality of this latter observation.
There have been a limited number of previous studies of the effect of verapamil on the sensitivity of human bone marrow to cytotoxic drugs. Robinson et al. (1985) showed that verapamil at a concentration of 23pM had no effect on the sensitivity of human bone marrow to melphalan. Fine et al. (1987) showed that 2.2 pM verapamil did not enhance Br. J. Cancer (1988), 57, 576-578 While plasma levels of verapamil of up to 10juM may be achieved clinically by intravenous infusion these are associated with significant cardiovascular toxicity. Recent clinical trials (Benson et al., 1985; Cantwell et al., 1985) have however shown that steady state concentrations of verapamil in plasma of 0.5-1 fM can be maintained with limited toxicity. In the context of enhancement of drug sensitivity this concentration of verapamil is at the lower end of the dose-response curve, but some studies (Yalowich & Ross, 1984; Slater et al., 1986; Supino et al., 1986) do indicate that verapamil may enhance sensitivity to adriamycin and VP16 at concentrations of 1-2pM in vitro. These concentrations of verapamil in vitro have also been reported to enhance tumour cell sensitivity to vinca alkaloids (Tsuruo et al., 1981; Tsuruo et al., 1983a; Simmonds et al., 1986) and daunorubicin (a structural analogue of adriamycin; Slater et al., 1982) . In vivo, using animal ascites tumour models, verapamil has been reported to enhance sensitivity to VP16 (Slater et al., 1986) , daunorubicin (Slater et al., 1982) and vincristine (Tsuruo et al., 1981) . In these studies drug treatment was administered intraperitoneally. It is not yet known whether enhancement of drug sensitivity in vivo by verapamil is a general phenomenon for solid tumours, but preliminary data indicate that it may be. Tsuruo et al. (1983b) have shown that administration of vincristine plus verapamil increases the survival of mice bearing colon adenocarcinoma growing intraperitoneally compared to treatment with vincristine alone. Furthermore verapamil has been reported to enhance the sensitivity of a subcutaneously-growing murine fibrosarcoma to melphalan (Robinson et al., 1985) , of a human neuroblastoma xenograft to cisplatinum (Ikeda et al., 1987) and of human lung cancer xenograft to vincristine (Mattern et al., 1987) . Our preliminary data using human lung cancer xenografts (Merry et al., 1986b) and the subcutaneously growing murine Ridgeway osteogenic sarcoma (ROS; unpublished) have also shown that verapamil is able to increase sensitivity to VP16 and, in the case of the ROS tumour, vincristine and actinomycin D. In this context it is important to note that maximum plasma concentrations of 1.6,UM were obtained in our xenograft study.
In summary, our data indicates that verapamil at concentrations of 0.66-1.5pM does not enhance the sensitivity of human bone marrow CFU-GM to adriamycin and VP16.
Other reports have shown that (a) 1-2 pM verapamil enhances tumour sensitivity in vitro, (b) verapamil (at peak plasma concentrations of 1.6,UM) enhances tumour sensitivity in vivo and (c) plasma concentrations of 0.5-1 pM can be maintained in humans with minimal toxicity. Verapamil may therefore enhance cytotoxic drug sensitivity in tumour tissue at clinically achievable concentrations without increasing marrow toxicity. Clinical trials to determine the efficacy of verapamil in overcoming tumour drug resistance would appear to be justified. Our observations that human bone marrow CFU-GM have a range of sensitivities to adriamycin and VP16 and that, in some cases, sensitivity to VP16 is enhanced at concentrations of verapamil which do not enhance adriamycin sensitivity may also have important clinical consequences; although further studies are required.
